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Supplementary Figure 2
Characterization of tissue distribution and brain mapping reveal prominent expression of Gpr176 transcript within the SCN: Gpr176 shows clock-controlled cyclic expression in the SCN. (a) Schematic structure of the mouse Gpr176 transcript. CDS, coding sequence. (b) Northern blots probed for Gpr176 using a 5'-portion of the coding region (5' probe) and a 3'-portion of the untranslated region (3' probe). Both of these probes illustrated that the Gpr176 mRNA is expressed mainly in the brain. The positions of the RNA size markers are shown at the right. The blot for the 3' probe is reproduced from Fig. 1c for comparison. (c) Distribution of Gpr176 in the mouse brain. Expression of Gpr176 was examined in coronal sections from the forebrain to the medulla oblongata by in situ hybridization with isotope-labeled probe. Note that the SCN is a prominent site of Gpr176 expression in the brain. AD, anterodorsal thalamic nucleus; Arc, hypothalamic arcuate nucleus; CA1, hippocampal CA1 subfield; CM, central medial thalamic nucleus; DR, dorsal raphe nucleus; Ecu, external cuneate nucleus; Fl, flocculus; GD, gyrus dentatus; LC, locus coeruleus; LSV, ventral part of lateral septal nucleus; MnPO, median preoptic nucleus; MnR, median raphe nucleus; MPOA, medial preoptic area; OVLT, organum vasculosum lamina terminalis; Pn, pontine nucleus; PVA, anterior paraventricular thalamic nucleus; Pvn, hypothalamic paraventricular nucleus; Rt, thalamic reticular nucleus; SCN, suprachiasmatic nucleus; SFO, subfornical organ; Sol, nucleus of the solitary tract; ZI, zona incerta. Scale bar, 2 mm. (d) Time-of-day-dependent changes in expression of Gpr176 in the SCN under LD and DD conditions. Mice were sacrificed every four hours over a 24-h cycle in LD and DD. Relative RNA abundance in the SCN was quantified with radioisotopic in situ hybridization. Values are expressed as means ± s.e.m (n = 5) with the peak value adjusted to 100. Representative autoradiographs at the indicated time points are shown on the top. Note that Gpr176 shows cyclic expression that peaks at night in both LD and DD.
(e) Expression profiles of Gpr176 in the SCN of wildtype (WT) and circadian clock-deficient Cry1 -/-Cry2 -/-mice in DD. The SCN was dissected out by laser microdissection, and relative mRNA levels of Gpr176 were determined by qRT-PCR and normalized to those of the ribosomal phosphoprotein P0 (Rplp0)-encoding gene. Values are plotted as means ± s.e.m (n = 4 mice for each data point) relative to the peak WT value. (f) Expression profiles of Gpr176 and Per1 in the SCN after a light stimulus given at CT14. C57BL/6 mice were exposed to light (200 lux fluorescent light) at CT14 for 30 min and sacrificed 1, 2, 3, 4 h after the start of the light exposure. No-light-exposed animals at CT14 and CT18 served as control groups. Relative mRNA levels of Gpr176 and Per1 in the SCN were determined as described in (e). Note that the light stimulus increased expression of Per1 but not that of Gpr176. . Under these conditions, the DAY mutant was almost intact for both the activity and protein expression levels (see orange in (b), (c), and (d)). In contrast, the cAMP repressing activities of the AAY and AAA mutants were significantly reduced to about 70% and 30% relative to WT values, respectively (see red and blue in (b) and (d)). Importantly, expression levels of the AAY mutant were comparable to those of WT (see (c)), thus suggesting that this mutation leads to decreased basal activities without affecting protein levels. On the other hand, the AAA mutation caused a drastic loss of the protein with a concomitant generation of slowly migrating bands (see around 130 kDa in (c)), suggesting a fundamental protein structure problem. These data support our argument that the DRY motif is important for both the protein activity and stability of Gpr176. Figure 11 Waveform alignments of rising and decreasing phase of Per1-luc activity in Gpr176 +/+ and Gpr176 -/-organotypic SCN slices, examined in Fig. 1j,k . Left, traces aligned to trough time and normalized (trough = 0%, peak = 100%). Right, traces aligned to peak time and normalized. Normalized data of the second and third cycles of Per1-luc activity were averaged within a single slice and plotted as means ± s.e.m. from four separate SCN slices per genotype. Inserts show time to ascend to 80% (left) or decline to 20% (right) (means ± s.e.m., n = 4). **P < 0.01, t-test. Note that the waveform analysis revealed an "asymmetric" period shortening by the deletion of Gpr176: Gpr176 deficiency significantly accelerates the rising phase whereas over the decreasing phase it has little effect. It appears that the deletion of Gpr176 signaling allows faster rising of clock gene expression in the SCN.
Supplementary Figure 12
Supplementary Figure 12 Full version of Western blots shown in Fig. 3b (a), Fig. 3f (b), Fig. 4c (c), Fig. 4d (d) , Fig. 4e (e), Fig. 4f (f), Supplementary Fig. 7a (g) , and Supplementary Fig. 8c (h) . 
